There are various papers on finding all the derivations of a nonassociative algebra and an anti-symmetrized algebra (see [2] [16] ). We find all the derivations of the growing algebra W N (e ±x 1 x 2 x 3 , 0, 3) [1] with the set of all right annihilators
n+t |f 1 , · · · , f r ∈ P, a 1 , · · · , a r ∈ Z, j 1 , · · · , j n ∈ Z, j n+1 , · · · , j n+t ∈ N} We then denote ∂
hr by the composition of the partial derivatives ∂ h 1 , · · · , ∂ hr on F[e ± [P ] , n, t] with appropriate exponents where 1 ≤ h 1 , · · · , h r ≤ n + t and ∂ 0 h , 1 ≤ h ≤ n + t, denotes the identity map on F[e ± [P ] , n, t]. For any α u ∈ P ⊂ P m , let A α u be an additive subgroup of F such that A αu contains Z. Consider now the (free) F-vector space N (e A P , n, t) k (resp. N (e A P , n, t) k + ) whose basis is the set
( resp. N + )} If we define the multiplication * on N (e A P , n, t) k as follows:
for any f ∂
u q ∈ N (e A P , n, t) k , then we define the combinatorial non-associative algebra W N (e A P , n, t) k whose underlying vector space is N (e A P , n, t) k and whose multiplication is * in (2) (see [1] , [2] , [5] , [14] and [15] ). The non-associative subalgebra W N (e A P , n, t) <k> of the algebra W N (e A P , n, t) k is generated by
The non-associative subalgebra W N (e A P , n, t) [k] of the algebra W N (e A P , n, t) k is generated by
For an algebra A and l ∈ A, an element l 1 ∈ A is a right (resp. left) identity of l, if l * l 1 = l (resp. l 1 * l = l) holds. The set of all right identities of W N (e A P , n, t) [1] 
There is no left identity of W N (e A P , n, t) k + . The algebra W N (e A P , n, t) k has the left identity 1. If A is an associative F-algebra, then the antisymmetrized algebra of A is a Lie algebra relative to the commutator [x, y] := xy −yx, (See [9] ). For a general non-associative F-algebra N we define in the same way its antisymmetrized algebra N − . In case N − is a Lie algebra we shall say that N is Lie admissible. For S ⊂ N − , an element l is ad-diagonal with respect to S if for any l 1 ∈ S, [l, l 1 ] = cl 1 for c ∈ F. The algebra W N (e A P , n, t) [1] is Lie admissible (see [1] , [7] , [16] , and [18] ).
Since the cardinality |P | of P is 2 m , for all α ∈ P m , if A α is Z, then the algebra W N (e A Pm , n, t) k is Z 2 m -graded as follows:
where N (a 1 ,··· ,a 2 m ) is the vector subspace of W N (e A Pm , n, t) k spanned by
This implies that W N (e A P , n, t) k and W N (e A P , n, t) k + are appropriate graded algebras as (5) (see [11] ). Thus throughout the paper, the
, n, t) k , define the homogeneous degree as follows:
where |j u | is the absolute value of j u for 1 ≤ u ≤ n + t. For any element l ∈ W N (e A P , n, t) k , define hd(l) as the highest homogeneous degree of each monomial of l. Note that the set of all right annihilators of W N (e A P , n, t) k is the subalgebra T n+t of W N (e A P , n, t) k which is spanned by {∂ 
then the map D c can be linearly extended to a non-associative algebra derivation of W N (e ±x 1 x 2 x 3 , 0, 3) [1] where 1 ≤ u ≤ 3 (see [6] , [7] and [10] ).
hold with appropriate coefficients where 1 ≤ u ≤ 3.
Proof. Let D be the derivation in the lemma. Since the algebra
can be written as follows:
with appropriate coefficients. Since ∂ 1 centralizes itself, we have that D(∂ 1 ) is in the right annihilator of ∂ 1 , i.e.,
with appropriate coefficients. By (7), we have that
Similarly, since ∂ u centralizes x 1 ∂ 1 , we can also prove that
, we are also able to prove that
where t 0,j,k,1 , t 0,j,k,1 , t 0,j,k,2 , t 0,j,k,3 ∈ F for all j and k.
, by induction on i of x i 1 ∂ 1 , we are able to prove that
Similarly, we are also able to prove that 
Similarly, we are able to prove that
2 ∂ 1 . Similarly, we are able to prove that
Similarly, we also have that
3 ∂ u where 2 ≤ u ≤ 3. So we have proven the lemma. 1 x 2 x 3 , 0, 3) [1] and for basis elements x
Lemma 3.2. For any derivation D of the algebra W N (e ±x
hold where c ∈ F.
Let D be the derivation in the lemma. Since the algebra W N (e ±x 1 x 2 x 3 , 0, 3) [1] is Z-graded, D(e x 1 x 2 x 3 ∂ 1 ) is the sum of terms in different homogeneous components of W N (e ±x 1 x 2 x 3 , 0, 3) [1] in (5) . Assume that
with appropriate coefficients. We have that
and
By comparing (8) and (9), we have that
we have that a 0,j,k,1 = 0, j ≥ 1 and c 0,0,0,1 = 0. This implies that
we have that a 0,0,k,1 = 0, k ≥ 1. This implies that
and we also have
Since D(e x 1 x 2 x 3 ∂ 1 * e −x 1 x 2 x 3 ∂ 1 ) = 0, we can prove that
, we can also prove that
, we also have that
Similarly, we can prove that
So we have proven the lemma. 
, we have that
Proof. Let D be the derivation in the lemma. By
, we are also able to prove that [1] in (5) (see [8] and [9] ).
Proof. The proofs of the corollary are straightforward by Lemma 3.2 and Note 1.
Proposition 3.1. If A is not a purely outer algebra, then algebra A and W N (e ±x 1 x 2 x 3 , 0, 3) [1] are not isomorphic.
Proof. The proof of the proposition is straightforward by Theorem 3.2.
Remarks. By Theorem 3.2, there is a class P of purely outer algebras, i.e., for any A ∈ P and for any D ∈ Der(A), D is outer.
